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(57)Abstract: 

PROBLEM TO BE SOLVED: To optimally carry out sealing according to airtightness for a 
purpose with a simple structure by fitting a shaft to a sleeve as well as connecting a 
predetermined number of sleeves to each other according to a vacuum in an airtight 
chamber. 

SOLUTION: This seal unit is provided with a plurality of sleeves 2, 3 which are fitted to a 
shaft 1 and for fitting the shaft 1 freely to move straightly toward a rotational direction and 
an axial direction. A plurality of connecting holes penetrated in a longitudinal direction in 
parallel with a shaft hole are connected to the sleeves 2, 3. A plurality of sleeves 2, 3 are 
arranged in an axial direction, nuts 7b are fastened while penetrating bolts 7a into the 
connecting holes, and thereby, a plurality of sleeves 2, 3 are connected to each other. Spot 
facing holes are formed on the penetrating holes of the sleeve 2, and the head part of the 
bolts 7a or the nuts 7b are buried into the spot facing holes when a plurality of sleeves 2, 3 
are connected to each other in parallel. At the time of use, the sleeves 2, 3 are appropriately 
selected and connected to each other according to the value of inner pressure in an airtight 
chamber 4. 
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* notices * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS __ 

[Ciaim^l^The vacuum seal unit characterized by to have carried out fitting of the shaft to this sleeve, and to constitute while being the vacuum seal 
unit applied to the vacuum devices constituted so that the shaft which was connected to the activity member arranged inside a sealed cabin, and was 
extended to the exterior of this sealed cabin might be moved to a revolution and shaft orientations, having two or more sleeves which fit in said 
shaft and connecting the sleeve of a predetermined number according to an airtight indoor degree of vacuum. 

[Claim 2] The vacuum seal unit indicated to claim 1 characterized by constituting the field where said shaft and sleeve contact mutually at least 
with the ceramic ingredient. „ . . » . ~ , , 

[Claim 3] The vacuum seal unit indicated to claim 1 characterized by forming the coat of abrasion resistance between said shafts and sleeves. 
[Claim 4] The vacuum seal unit indicated they to be [ claim 1 thru/or any of 3 ]. [ which is characterized by having a hole for said sleeve connecting 
the shaft of each other with the hole which fits in ] 

[Claim 5] The vacuum seal unit indicated they to be [ claim 1 thru/or any of 4 ]. [ which is characterized by having faced connecting two or more 
sleeves of each other, and preparing an O ring in a mutual contact part ] 



[Translation done.] 
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DETAILED DESCRIPTION ^ 

[Detailed Description of the Invention] 

[0001] ... 
[Field of the Invention] This invention relates to a vacuum seal unit including the shaft which drives the activity member in the vacuum devices 
which constituted the activity member arranged inside sealed cabins, such as a vacuum housing, so that predetermined processing might be 
performed to a revolution and the workpiece laid in this activity member, carrying out rectilinear motion. 
[0002] 

[Description of the Prior Art] for example, - while arranging an activity member as shown in a rotary table inside the sealed cabin held in the high 
vacuum condition with the equipment which processes a semi-conductor wafer and laying a semi-conductor wafer on this activity member - this 
activity member - a revolution - and it is constituted so that rectilinear motion may be carried out and the object may be worked. 
[0003] Such equipment needs to constitute between the shafts and sealed cabins which drive an activity member from seal structure with high 
airtightness. For example, the magnetic seal unit is adopted as seal structure. This magnetic seal unit is filled up, is constituted and carries out the 
seal of the magnetic fluid which consists of the colloidal solution which carried out stable distribution of the metal particle of the magnetic 
substance into the base solution in an operation of a magnet. In this shaft-sealing unit, the seal of the sealed cabin in manufacturing installations, 
such as a semi-conductor, can be carried out effectively. 
[0004] 

[Problem(s) to be Solved by the Invention] The above-mentioned magnetic seal unit has the problem that structure is complicated and a price is 
high, although various things, such as an object for a revolution and an object for a revolution rectilinear-propagation stroke, are offered. Moreover, 
it is not the thing of the character in which the seal engine performance was decided according to the adopted seal unit, it is made to correspond to 
the conditions of the degree of vacuum in a sealed cabin, and a specification can be set up. For this reason, the problem of becoming fault quality 
depending on the target sealed cabin, and becoming disadvantageous in cost is also produced. 

[0005] The object of this invention is easy structure, and it is to offer the vacuum seal unit which can be made to be able to respond to the target 

airtightness and can perform the optimal seal. 

[0006] 

[Means for Solving the Problem] The vacuum seal unit applied to this invention in order to solve the above-mentioned technical problem It is the 
vacuum seal unit applied to the vacuum devices constituted so that the shaft which was connected to the activity member arranged inside a sealed 
cabin, and was extended to the exterior of this sealed cabin might be moved to a revolution and shaft orientations. While having two or more 
sleeves which fit in said shaft and connecting the sleeve of a predetermined number according to an airtight indoor degree of vacuum, it is 
characterized by having carried out fitting of the shaft to this sleeve, and constituting. 

[0007] The above-mentioned vacuum seal unit can perform the seal of a sealed cabin by setting up suitably the outer-diameter dimension of a shaft, 
and the inside diameter of a sleeve. Since this seal engine performance is proportional to the die length of the fitting section of a shaft and a sleeve, 
it is connecting the sleeve of a predetermined number and can hold an airtight indoor degree of vacuum. 

[0008] In the above-mentioned vacuum seal unit, it is desirable for the field where a shaft and a sleeve contact mutually at least to be constituted by 
the ceramic ingredient, or to form the coat of abrasion resistance between a shaft and a sleeve. 

[0009] Thus, the particle which generates the contact surface of a shaft and a sleeve by contact sliding with a shaft and a sleeve by forming the coat 
of a ceramic ingredient or abrasion resistance can be reduced. Moreover, even if the workpiece processed in the airtight interior of a room is a semi- 
conductor, the adverse effect by the generated particle is mitigable. 

[0010] Moreover, in the above-mentioned vacuum seal unit, it is desirable to have a hole for a sleeve to connect the shaft of each other with the 
hole which fits in. Thus, by forming the hole for connecting with a sleeve mutually, in case a sleeve is connected according to an airtight indoor 
degree of vacuum, it can connect easily. . 
[001 1] In the above-mentioned vacuum seal unit, it is desirable to face to connect two or more sleeves of each other, and to prepare an O ring in a 
mutual contact part. Thus, with constituting, even if it is the case where two or more sleeves are connected, the seal engine performance is not 
spoiled. 

[0012] _ . . 

[Embodiment of the Invention] Hereafter, the desirable operation gestalt of a vacuum seal unit is explained using drawing. The mimetic diagram 
showing the structure of the sealed cabin which applied the vacuum seal unit which drawing 1 requires for this invention, and drawin g^ are the 
sectional views explaining a sleeve. 

[0013] in drawing, the vacuum seal unit A of each other is connected with a shaft 1 - having - a shaft 1 - a revolution and the rectilinear 
propagation to shaft orientations - it has two or more sleeves 2 and 3 which fit in movable, and is constituted. This vacuum seal unit A constitutes 
so that the seal of the sealed cabin 4 constituted so that both- way rectilinear-propagation migration might be carried out and the object might be 
processed may realize advantageously, while rotating the seal which can hold the vacuum of the sealed cabin 4 attracted by the vacuum pump 
which is not illustrated used for the manufacturing installation or the processing equipment of a semi-conductor, and the activity table 5 especially 
arranged inside a sealed cabin 4. # 

[0014] According to conditions, such as a value of the differential pressure of the pressure which acts on the interior of a sealed cabin 4, and the 
pressure which acts outside, or a degree of vacuum of a sealed cabin 4, the vacuum seal unit A concerning this example chooses the number of 
sleeves 2 and 3, connects it, and is constituted. 
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[001 5] A shaft 1 has the function to transmit driving force to the activity table 5. the driving gear 6 which has straight-line driving members, such as 
a hydrostatic pressure cylinder which carries out rectilinear-propagation actuation of a revolution driving member and shafts 1, such as a motor 
which the activity table 5 is attached [ motor ] in one edge of a shaft 1 while penetrating inside to a sealed cabin 4, and makes the other-end section 
rotate a shaft 1, at shaft orientations (longitudinal direction of a shaft 1), - mounting ♦*****♦*. 

[0016] Sleeves 2 and 3 have Bosses 2a and 3a, and fit in and support a shaft 1 to these bosses 2a and 3a, and prevent leak of a sealed cabin 4 in 
cooperation with a shaft 1 , and hold the degree of vacuum of a sealed cabin 4. 

[001 7] fitting of the shaft 1 is carried out to sleeves 2 and 3 - making - this shaft 1 - pivotable - and rectilinear propagation - since it supports 
movable, it is indispensable to form a gap among both. However, it is possible to control the amount of leaks by setting up suitably the dimension 
(difference of the bore of Bosses 2a and 3a and the outer diameter of a shaft 1 formed in sleeves 2 and 3) and fitting die length (the die length of the 
bosses 2a and 3a which fit in a shaft 1 ) of a gap. . 
[0018] That is, it will be set to c={xl.675 x(D-d)x(D-d)x!21 (D+d)}/L if the inverse number of resistance m case a gas flows the above-mentioned 
gap (when the'outer diameter of D and a shaft 1 is set to d and the bore of Bosses 2a and 3a is set to die-length L) is expressed as conductance c. 
Thus, the value of conductance c has small (D-d), and it is so small that L is large. 

[001 9] Moreover, when it considers as atmospheric pressure P and the internal pressure p of a sealed cabin 4, the amount Q of leaks serves as Q-c 

[0020] Therefore, it is possible to set a sealed cabin 4 as the internal pressure p which was most suitable for working the object, and to set up the 
outer diameter d of a shaft 1 and fitting die-length L based on bending stress, torsion stress, etc. which are further generated on a shaft 1 according 
to the power which should be transmitted to the activity table 5. 

[0021] In this example, the outer diameter d of a shaft 1 was set up based on the force which should be transmitted to the activity table 5, and the 
bore D of the bosses 2a and 3a of sleeves 2 and 3 is set up so that (D-d) may be set to 1 0 micrometers, moreover, the die length of sleeves 2 and 3 - 
a unit length - ****** (for example, 40mm) - more than one are prepared, these sleeves 2 and 3 are made to correspond to the value of the internal 
pressure p of a sealed cabin 4, and it constitutes so that fitting die-length L may be satisfied to make number selection suitably and connect. 
[0022] For this reason, two or more communicating pore 2bs and 3b which were penetrated to Bosses 2a and 3a and parallel at the longitudinal 
direction are formed in sleeves 2 and 3. And two or more sleeves 2 and 3 are arranged in shaft orientations, and while making communicating pore 
2b and 3b penetrate bolt 7a, it is constituted so that it can connect mutually by concluding nut 7b. 

[0023] Zagury hole 2c is formed in breakthrough 2b of a sleeve 2, and when putting in order and connecting two or more sleeves 2 and 3, it is 
constituted so that the head of bolt 7a or nut 7b can be laid under this ZAGURI hole 2c. 

[0024] The O ring slots 2d and 3c for equipping with O ring 8 are formed in the bosses 2a and 3a of each sleeves 2 and 3. And it is possible to raise 
the seal engine performance more by equipping the O ring slots 2d and 3c with O ring 8. 

[0025] 3d of slots is formed in the center of abbreviation of boss 3a of a sleeve 3 over the perimeter, and hole 3e radially penetrated from 3d of 
these slots is formed in it. By the vacuum pump 9 being connected to 3d of these slots, and hole 3e, and operating this vacuum pump 9 It consists of 
attracting atmospheric air through the gap of a shaft 1 and the bosses 2a and 3a of sleeves 2 and 3 so that the degree of vacuum in a sealed cabin 4 
can be held more to altitude, at the same time it performs attraction in a sealed cabin 4 through the gap of a shaft 1 and the bosses 2a and 3a of 

sleeves 2 and 3. , 
[0026] When a vacuum pump 9 is connected and attracted to the vacuum seal unit A like the above, the internal pressure of a sealed cabin 4 - p and 
bleedoff capacity Qv (disregard) Exhaust speed Sv (disregard) to bleedofT gas Ultimate-pressure force Po of the amount Q of leaks, the exhaust 
speed S to air, and a vacuum pump 9 **, when it carries out p=Qv/Sv+Q/S+Po - it is desirable for a formula to be materialized and to set up the 
exhaust air capacity of a vacuum pump 9 by this type. 

[0027] Thus, while raising the seal nature of this unit A by carrying out vacuum attraction from the vacuum seal unit A, it is possible to lessen the 
connectivity number of sleeves 2 and 3. 

[0028] in addition - this example - a sleeve 3 - 3d of slots, and hole 3e - forming - this - although the configuration which connected the 
vacuum pump 9 to hole 3e was adopted, vacuum attraction may be carried out from all the sleeves 2 and 3 that do not limit to this configuration, 
may form a slot and a hole in a sleeve 2, and may carry out vacuum attraction, and constitute the vacuum seal unit A. 

[0029] In order [ of a shaft 1 and sleeves 2 and 3 ] to insert each other in, to raise precision and to hold the gap dimension between both strictly, the 
field relative roughness of each shaft 1 and sleeves 2 and 3 is set up small. That is, in this example, the field relative roughness of the sliding 
surface of a shaft 1 and sleeves 2 and 3 is set as 0.2 a. For this reason, super-finishing processing is performed for a shaft 1 and sleeves 2 and 3. 
[0030] Since a shaft 1 and sleeves 2 and 3 slide, there is a possibility that the particle of the raw material of a shaft 1 and sleeves 2 and 3 may occur. 
Although such particle is attracted by the vacuum pump 9, there is no guarantee from which the trespass to a sealed cabin 4 is prevented. Avoiding 
is indispensable to especially the thing that metal particle trespasses upon a sealed cabin 4 case [ whose processing object in a sealed cabin 4 is / 
like a semi-conductor wafer]. . , , . L , , i r u i 

[003 1] For this reason, as for a sliding surface at least, it is desirable to constitute with the ingredient with which the generated particle ot a snalt 1 
and sleeves 2 and 3 does not have an adverse effect on a processing object. There is a ceramic ingredient as such an ingredient. When a ceramic 
ingredient constitutes a shaft 1 and sleeves 2 and 3 especially, since it has high proof stress to the planar pressure which has high abrasion resistance 
and acts on a sliding surface, it is desirable. Moreover, a shaft 1 and the base object of sleeves 2 and 3 are made into metal, and even if there are few 
these base objects, a ceramic coat may be formed in a sliding surface by thermal-spraying processing or vacuum evaporationo processing. In this 
case, it is possible to acquire effectiveness equivalent to the former. 

[0032] Moreover, it may coat with the ingredient which had abrasion resistance, such as a polyamide, in the sliding surface of a shaft 1 and sleeves 
2 and 3, and a coat may be formed. In this case, it becomes [ making wear mitigate ] possible and is advantageous while reducing friction of a shaft 
1 and sleeves 2 and 3. t c . 

[0033] Like the above, in the constituted vacuum seal unit A, the outer diameter of this shaft 1 is designed according to the transfer force ot acting 
on a shaft 1 beforehand, and the degree of vacuum which should be simultaneously held inside a sealed cabin 4 is set up. And it is made to 
correspond to the set-up degree of vacuum, the sleeves 2 and 3 of a predetermined number are chosen, and these sleeves 2 and 3 are connected by 
bolt 7a and nut 7b. . . , 

[0034] Moreover, a vacuum pump 9 is connected to a sleeve 3, and vacuum attraction is carried out. Actuation of this vacuum pump 9 is continued 

while working the object inside a sealed cabin 4. 

[Effect of the Invention] An airtight indoor degree of vacuum can be held by setting up suitably the outer-diameter dimension of a shaft and the 
inside diameter of a sleeve being able to perform the seal of a sealed cabin in the vacuum seal unit concerning this invention, as explained to the 
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detail above, and connecting the sleeve of a predetermined number. For this reason, since the optimal seal can be given according to a degree of 
vacuum to be able to set to a sealed cabin, it can consider as a good seal unit with a low and price. 

[0036] Moreover, the particle which generates the field where a shaft and a sleeve contact mutually at least by contact sliding with a shaft and a 
sleeve by forming the coat of abrasion resistance between a ceramic ingredient or a shaft, and a sleeve can be reduced. Moreover, even if the 
workpiece processed in the airtight interior of a room is a semi-conductor, the adverse effect by the generated particle is mitigable. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the mimetic diagram showing the structure of the sealed cabin which applied the vacuum seal unit concerning this invention. 
[Drawing 21 It is a sectional view explaining a sleeve. 
Pescription of Notations] 
A Vacuum seal unit 

1 Shaft 

2 Three Sleeve 
2a, 3 a Boss 

2b, 3b Communicating pore 
2c Zagury hole 
2d, 3c O ring slot 
3d Slot 
3e Hole 

4 Sealed Cabin 

5 Activity Table 

6 Driving Gear 
7a Bolt 

7b Nut 

8 O Ring 

9 Vacuum Pump 



[Translation done.] 
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2, 3©$A?l2a, 3 a©rt&D£ (D-d) #l0/im 
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4 

ne>©^y-7'2. 3£MffiM4©rtEp©ffi«:*tit;3 

[0022] CCfc*, *y-7"2, 3lC«f4?L2a, 
3 a 4WtCfi##|6]tcKaLfca»©a*S?L2 b . 3 

bAWStir^s. -efcai5!©xy-^2, 34W 

^ETISHC^. atSfl.2 b. 3bCC^Jbh7 a^rSiiSti- 
44«Kt» h7b%«WSTiC4TSl»Ka*SL»4 

[0 02 3] X'J-7'2©ma?L2 b(C(S1f^y? : v:2 c 

-r*4t. Klfyy^2cCC^Jbh7a©sSg|5gcl>«y- 
-j h7b£St&U#-5J:5tc1ft)£3ftri>3. 
[0024] S^y-7'2, 3©$6?L2a, 3a(CW. 

oy>^8 4«»-r«/c©©oy>y«i2d. 3c« 

jjS3*VCt>4. -e-tT0y>^«2d, 3cKO'J>^ 
8£H*-rSC4T\ «fc9i/'-fl'ttl&*l6l±3l*4C4 

[002 5] ^';-y3©ttfl,3a©«4"AK:tt. ±JB 
(C*)fcorj»3 d*5^fiS34l-C*J0, i&#3d#>6¥{l 
#|Sj«:SjIl/7c?l3 e *va> 5. cft^©?ff3 
d. *L3 eCC«*^^>7 , 9*5giKSnr*Jf). RXS 
#>5 p 9*f»3-&5C4r. Ul 4X'J-^2. 3© 
ft?L2 a . 3 a 4©IHB«:iIL-caaf£4rt©*3l*tT 
^4|BINfK:. #1 4X'J-^2, 3©#?L2a, 3ai 

©w!RteiioT*si*iiBi , *'*c4-c. M8?g4rt©x 

[0 02 6] ±ie©SP<. JCS5/-iUait» HAKXffi 
jJ<>^9*SSttl/-C«5iri*l*. »&§4©rtE£ 

p. tttu^xaQvdtttt} . ttta#*«e*t-ra»«as 

Sv(MI) . y-i'fiQ. S««:»f4»«iSUtS. X 
2£#>79©EiaUKjPo 4 0/c4t. 
p = Qv/Sv +Q/S + Po 

[0 0 2 7 ] C©£5«:, X^v/-;Ua--y HA*>6K 
^®?|-TSC4(Cj;-5-C. h A©^-^tt?rrfi] 

±5#S4ft(C. X <)-72. 3©ilte»%iJ>«c<-rS 
C4*5oJ^r$>?>» 

[002 8] ft. *H*WTtt*y--73tt:i*3d&tf 
?L3 e*»«0-CBE?L3 e«c*Sj|«>^9 *fl»Lfc# 
fiS?:lSfflU/c*i. c©«WECC|R5g-rS4>©-C«<I<. ^ 
y-^2K»RC«l i &«iiRO'CR3S»5IOrfc«t<. $ 
fclSi/-*ii"; hA*flteR-r«±-c©xy-^2. 

[0029] 141 4^y-^2, 3 4©K©^l>ffiS?: 

m±3*rpi«©ia©i«Hrt«ifeia«:fi!»-r*fc«6 
cc. Sft4iso'xy-^2, 3©ffiiag{i/h3<g3c3 

tt-cos. «atw-ctt k ttis^y-^2. 



5 

3©}§8f)BD©ffiflg«0.2 aKiaSStX-Cl 4 *. COtc 

©. »iaw'j-^2, 3 ftKi8f±±if anvils *i 

[0 03 0 ] HI tX>J-^2, 3jWWW*C£j&» 
6. Hi 2. 3©3Rtt©^-f--r 2)\>1fift 

C©<fc 5 

:/9K*3ISft4*s. SWfS4K»-T*«A*«liJJ:3n 

igftOxM-©^ 5 &*>©?£>£*§£. *WBS4«:£BI 
9 Mfi&Xt 4 c £ ttBiB-f 4 c £ W nJ^-C 

[0 03 1 ] C©fc©, Hi -72, 3©4>& 

< £*>fiMbffi«. mS.Ucrt-T-i irMfiKBBt&ttiC 

#*U». C©«t^ fttt*4£L-r-b7 5 **fcf*4*** 
$fcHl&0'*y-72, 3©^-*f*£#JS§i!£U 

c©^-^(*©ji>tt< ifefflttBStcaatiini. 

i§£. 1W#£H*©&**»4C 
[0 03 2 ] gfcNl 3©JS»ffl«CjKy 
T5 F»©»»tttt*8^fctmK* >i>*L 
TSK*^BSl/-C*>fil>. C©*£. Hl£*y-7 
2, 3©jftt*fBKStt*£ftCC. 

[0 03 3 ] ±B©*n<«SSLfcje»^-*i-9 HA 

**>h i K^fflr-set^Kiec-ctt** 1 ©wi 

£RttU p]B#{caS;S4©F*3g|5-C^-r^^K^S ; & 

3*a!Ro. cn6©^y-7*2, 3% 

[0 034] *fc*y-73KJtffi#>79*Sttl/T 

»-caw©tw*jiiiiLri>*nMii*r*. 

[0035] 
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6 

%&i/-)\,=L=. v h -ett. h©a &-*££ ay- ^©rt 

S-tiS* jSSiSS-f * c £ rJMSa©5^-*«T 9 c £ 
jwh*. jioefsi!{©^y-7' ; &ii^-r4c£-c. %m 

Srt©X2flE*ffJ#"T4 C£#ttl*4. c©fc*. mffi 

* s w©X2?s«ci5 c t aa «c ~> - iw c 

£#tH*£fc©, ii^©(SC^H»^'>-^-y h 
£T5C£#stb*S. 

[003 6] S/cttiX'J-^0'>&< £*>5(,>K:g$4 
10 -r^ffi^-fe^ 5 9 ?*fctt4. fti>iitt&x y -7©RiR 
■Jfitttt©WfeJBfi«"5c£K:J:oT. H£*y-7 
£ ©&fi4»c «t o r 1 £ - f- •< * * *fi«T 4 

gi«-r-5c£*iai*s. 
[affl©®w«ciftii] 

tEi] ^KfeSX^f-;^-"; h^jifflL/cm 
«ss©flBi**-r«s:ia-c*4. 
[02] xy-7£taas-rstWE0r$>*. 
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